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I NTRODUCTION — Characterization of the physical properties of 
clouds is an important objective of the FIRE Project intensive 
field operations (IFO) planned for 1990 thru 1992. Physical 
properties observed from satellites will be directly compared to 
ground based observations during this period. It is the purpose 
of this paper to provide the technical information required to 
record local cloud parameters such as type of clouds, direction 
of travel, layering, and cloud fraction data. Such information 
should be very useful in analyzing other cloud and 
meteorological data. A system of the type described in this 
paper was successfully deployed as part of the First Global 
Surface Radiation Budget Experiment in April 1989. 


HAR DWARE, DESCRIPTION - A video-based system to monitor and 
record cloud properties during daylight hours was developed 
around state-of-the-art video equipment, a time-lapse format 
video recorder, and off-the-shelf optical hardware shown in 
figures 1, 2, 3, and 4. The optical system consists of a 28 mm 
auto-iris lens, and a mirrored acrylic hemispherical dome. The 
outdoor physical set-up, shown in figure 2, includes a tripod to 
support the solid-state video camera and it's weather proof 
housing. The electronic hardware including the ac power 
adapter, time-lapse recorder, and video monitor, should be 
located in a normal indoor environment. 

Long term recording of video images of cloud movements is 
accomplished using an off-the-shelf video time-lapse recorder as 
shown in figure 3. This recorder uses standard VHS format video 
cassettes which are the same as used on home video cassette 
recorders. Recording speeds from 2 to 480 hours in 8 steps are 
possible on the AG-6050, however the 480 hour range has proven 
to be the most effective for recording cloud movements. 

The solid state video camera, shown in figure 4, was selected 
for it's small size and automatic gain control feature. Equally 
important was the auto-iris lens which is available for this 
type of camera. The auto-iris automatically compensates for the 
wide range of light levels which will be encountered over a 14 
hour data collection period. The combination of the auto-iris 
lens and the automatic gain control feature enable the camera to 
adjust to all light levels from early dawn, or heavy overcast 
conditions, to very bright sunlight. 

Recording images of cloud movements over an entire local 
hemisphere required a "fish-eye" type view of the sky. This 
implied a set-up where the camera would be looking skyward. This 
was undesirable because relatively small droplets or other 
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contaminants could obstruct the cameras view and therefore would 
require frequent cleaning. To minimize these effects, an 
inverted camera and a dome shaped reflector were used. 

glELD EXPERIMENT AND OPERATION - The cloud imaging system was 
operated continuously for a period of 35 days in support of the 
First Global Surface Radiation Budget Experiment in April 1989 
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Figure 3. Panasonic time-lapse recorder model AG-6050. 



Figure 4. Sony solid-state camera model CCD-G5. 
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POSSIBLE CLOUD FRACTION APPROACH 
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Figure 5. Graphic representation of cloud fraction approach 






